The aim of this study was to evaluate different kinds of masking noise and DAF, in order to identify the condition which would elicit the highest incidence of fluency in a group of stutterers. The study demonstrates that masking noise and DAF can be effectively applied as an aid in a therapy programme, viz. noise can effectively be put to use so as to encourage and reinforce somesthesia. Stuttering is viewed as defective functioning in the cybernetic system.
In an attempt to obtain a better understanding of stuttering, a number of investigators have attempted to find the cause of the problem and an appropriate "cure". Many of the theories offer reasonably adequate explanations for stuttering but cures posited only provide temporary relief from stuttering. The view that the stutterer may have a malfunctioning, or a defect in the auditory feedback system and the fact that noise had an ameliorative effect on the stuttering, resulted in the development of portable devices emitting masking noise or delayed auditory feedback (DAF) in an attempt to eliminate stuttering. Some researchers in the field of stuttering have cautioned that it is a much more complex matter than just investigating the auditory feedback system and applying masking noise or DAF to elicit a higher percentage of fluency. This view of stuttering is limited as it does not adequately account for the disruption of the motor sequences of stuttered words. Yet researchers often advise the incorporation of masking noise and DAF as a part of the therapeutic programme. Van Reproduced by Sabinet Gateway under licence granted by the Publisher (dated 2012) masking noise and DAF fluency can be manipulated and then reinforced. In view of previous research studies, the writer attempted to evaluate the influence of different types of masking noise and delayed auditory feedback on the speech of stutterers. The main aim was to identify the type of masking noise and/or delayed auditory feedback which would elicit the highest incidence of fluency in view of reinforcing normal motor patterns and enhancing somesthetic feedback.
EXPERIMENTAL DESIGN
Many different fragments and facets of information have to be brought together comprehensively to identify conclusively the most appropriate and successful type of masking device to be used in therapy as an aid so as to reinforce somesthesia. Certain hypotheses can be postulated stemming from the results of previous research in this field.
HYPOTHESES
The degree of fluency in stutterers can be increased by application of masking noise and DAF. Previous studies described devices which were developed in an attempt to ameliorate stuttering. Devices were developed by Trotter 14 has determined that when stutterers are exposed to intermittent noise, they still tend to anticipate and expect to stutter; as a result, stuttering does in fact ensue and thus the frequency of stuttering is not diminished dramatically. These findings are in agreement with those of Altrows and Bryden. 1 Continuous masking noise obtained by using the Bench Model Type Edinburgh Masker is more successful than continuous white noise as research has indicated that low frequency noise is more successful in masking the speaker's own voice (Cherry and Sayers 3 ). White noise contains a wider spectrum of frequencies. Persons with a severe stuttering problem will not necessarily have poorer oral perceptual abilities (Jensen et al 7 ) . To a large extent previous research has been conducted in cases of severe neurological deprivation such as dysarthria or cleft palate. Limited research has indicated that stutterers need not necessarily function poorly on oral perceptual tasks.
SUBJECTS
In view of evaluating various devices and techniques which can alter the auditory feedback signals it was necessary to select a group of subjects, representative of the population of stutterers. For the purposes of this study 14 subjects were chosen at random, all fulfilling certain criteria, thus forming a homogenous group, (see Table I) The minimum intensity output used in the experiment was 100 dB SPL, for all the masking noise devices. The intensity required for DAF is the most comfortable loudness level. In the case of the study the intensity output, however, was also 100 dB SPL. Both types of the Edinburgh Masker Models produced a masking noise comprising a frequency of 150 Hz. This meets with the requirements, discussed by Cherry and Sayers 3 , that effective masking noise comprises a low frequency -i.e. below 500 Hz and that the intensity must be a minimum of 40 dB above normal voice production level. The delay time of the 'Artik' device was 0,13 seconds. The two tests included for oral-perceptual abilityas similarly described by Jensen et al 7 in their study were oral stereognosis and two-point discrimination. Ten of the forms of the set of 25 developed by the National Institute of Dental· Research (Grossman 6 ) were used for testing oral stereognosis. A Vernier Caliper, which was similarly adapted in the experiments by Rutherford and McCall 10 was used for the test of two-point discrimination.' In order to determine that all the equipment meets with the minimum 
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intensity required for effective noise the devices were calibrated with the Briiel-Kjaer sound pressure level meter.
EXPERIMENTAL DESIGN AND PROCEDURE
The investigator drew up a comprehensive and strict plan so as to ensure that all behaviour could accurately be accounted for. The investigator saw the subjects over a period of 5 weeks. A minimum time lapse of 4i hours has to be permitted before the next experimental situation so as to avoid carry over fluency. It also suited the patients better to come to the Clinic once a week. Initially a videotaped recording was made of each subject's spontaneous speech under normal feedback conditions. Hereafter, each subject was exposed to one of the four different experimental conditions, which were also videotaped in a soundproof room. In order to elicit an adequate sample of spontaneous speech the investigator used the "Job Task" as described by Johnson et al and Van Riper 13 The subjects were required to discuss controversial subjects so as to elicit a minimum of 400 utterances or ± 10 stuttering moments (Van Riper 13 ). After each videotaped recording was analysed and evaluated according to the "Profile of Stuttering Severity" (Van Riper 13 ). Lastly, oral stereognostic ability and twopoint discrimination was evaluated on the 14 stuttering subjects.
STATISTICAL ANALYSIS
The methods employed to evaluate the results were the "Wilcoxon Signed-Rank Test", also known as the "One Sample Wilcoxon s Test . The "Sign Test" was employed in evaluating the results obtained on test for oral stereognosis (Siegel 11 ). The information for statistical analysis was obtained from each profile for each experimental condition of the subjects. The investigator had to determine the category improvement of each characteristic on the "Profile of Stuttering Severity" (frequency, tension, duration and avoidance-postponement behaviour) when compared to the same characteristic on the profile for the control situation.
RESULTS AND CONCLUSIONS
It was ascertained and proved that continuous masking noise and DAF elicited the highest incidence of fluency, in comparison to automatic intermittent masking noise. With regard to the evaluation of continuous masking noise and DAF, white noise and DAF elicited more fluency, than continuous masking noise emitted by the Edinburgh Masker -Bench Model. Stuttering behaviour which was effected by masking noise and DAl· was fequency of stuttering, duration of the stuttering moment and tension. Postponement-avoidance behaviour was hardly effected in most cases of masking noise and DAF. Subjective observation confirms that masking noise and DAh de- creases the incidence of stuttering but does not totally ameliorate stuttering behaviour, (see Table II ) The investigator observed change in vocal intensity, vocal pitch and rate of speech when the subjects were exposed to the experimental conditions. Drawling of speech also occurred.
It is important to note that each subject exhibited a different and personal profile under each experimental condition, thus emphasizing that therapy programmes must cater for the individual's needs. From the results in this experiment it appears that persons with a severe stuttering problem tend to. make more errors in oral stereognostic testing, than normal fluent speakers. (For this experimental condition a group of normal fluent speakers was selected to match the stutterers, as no norms are available.) Persons with a severe stuttering problem have good two-point discrimination ability, they fall within the norm determined by Ringel and Ewanowski 9 for normal fluent speakers, i.e. 1,0 mm -2,0 mm. It appears that subjects who achieve a greater increase of fluency with masking noise and DAF do not necessarily have good oral perceptual ability. Some subjects who did not show dramatic increase of fluency when using masking noise and DAF on the contrary had good oral perceptual ability. / It has become increasingly clear that a solution for stuttering does not merely lie in altering the auditory feedback of stutterers or is developing more level and sophisticated devices. On the contrary older methods of masking auditory feedback (such as white noise) have been proved more effective.: The findings in this study also support the view that somesthetic; feedback requires attention in therapy, as well as in future research!.
Supplying the person who stutters with a device which produces
The South African Journal of Communication Disorders, Vol. 28, 1981 sufficient high intensity noise to alter the perception of his own sDeech and elicit a higher incidence of fluency seems a very simple and easy way to solve the problem. Unfortunately as soon as the stutterer switches off the masking device, stuttering once again increases. Another disadvantage of these devices is that they do not elicit total fluency, nor are they comfortable to wear and they often elicit a negative reaction from listeners who treat a stutterer wearing a device as though he were hard of hearing. Unfortunately only a limited amount of work has been done in this field and not much information is available. It is possible that stutterers tend to achieve poorer results on oral stereognosis because they are not used to employing this feedback system in speech production. From the results in this study and previous research it can be argued that a normal "fluent" speaker may also exhibit errors on this type of oral perceptual testing; the stutterer in turn may exhibit good results on oral perceptual testing. These types of tests may not truly be testing oral perceptual ability but merely tactile sensations. In other words, oral perceptual ability is not directly related to somesthesia but a separate feedback ability therefore stutterers as a group should generally compare well with "normal" fluent speakers. Furthermore, this accounts" for the phenomenon that stutterers can achieve a higher degree of fluency under specific circumstances -when given the opportunity, e.g. to use masking noise. The motor patterns required for fluent speech are available, but the stutterer has not learned to apply these in his normal speech production, as the change-over from auditory feedback to somesthetic feedback, which generally occurs during normal development has not taken place. Once a higher degree of fluency has been elicited these normal motor patterns must be reinforced so that they can gradually become habitual. Many "solutions" and therapy programmes fail, because these do not emphasize or reinforce awareness of normal use of fluent speech patterns. Stuttering may well result from failure to learn the essential skills at the beginning of speech development. Bluemel's 2 comment aptly sums this up: Speech which is poorly made is readily unmade.
